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Abstract 
 
The study of organic matter in soil is an important and special part in soil science, holding implications for all the 
agricultural sciences and economic activities developed using soils and fields regardless their use. The attention and 
preoccupation concerning the study of the organic matter in soil generally result from the roles and functions of this 
essential component of the soil, from its decisive practical significance in determining the durable character of fertility and 
in the last two-three decades from the universally approved and established assessment that in many situations (different 
countries, various soils, differentiated technologies) it is constantly manifested a tendency in diminishing the content of 
organic matter in soils especially the ones with arable use, processed in systems with a various degree of technology 
intensification. Since humic substances and organic non - humifiable substances represent basic components with an 
important effect both in the humification processes and in the particularities related to their involvement, the study of the 
evolution of these components especially organic carbon and humus is an important activity in controlling and monitoring 
soil fertility. 
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1. Introduction 
 
The necessity of frequent determinations of 
organic carbon and humus contents results from the 
fact that soils are subjected to some thermodynamic 
active processes, cumulated with the anthropic ones, 
especially the uncontrolled ones, which actually 
determine the manifestation of some entropy, 
disorganization and loss phenomena that threat their 
equilibrium and soils become more vulnerable to 
degradation factors and their production capacity is 
reduced [3, 9].  
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Some prognosis foresee the depletion of 
energetic resources and the loss of fertile soils as the 
result of entropic actions that can lead in the future to 
agriculture not being able to produce enough food in 
order to sustain human kind [3]. 
In this context, the main entropic disorders 
that affect the soil are: decrease of organic carbon and 
humus content, depletion of elements that hold a 
fertilizing character and are bio-available, leaching of 
some nutritional elements towards soil deepness, 
destruction of the structure, increase in compacting, 
decrease of the ability to retain water and to deliver it 
to the plants when needed, acidification, salinisation, 
soil biodiversity disorders and many other effects that 
have degrading influences due to pollution. 
Concerning organic matter losses in soils, through 
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specific entropic processes or technologically 
triggered processes based on some long term 
experiments (worldwide and in Romania), it is 
proven that organic matter has been decreasing (in 40 
- 80 years) by 20 - 40%, negative physical, biological 
and chemical modifications have occurred not only in 
the humic balance but also in the productivity and 
quality of soils [3, 5, 6]. 
 
2. Material and Method 
 
The research was conducted on a stagnic 
moderately eroded luvisol (silty clayey) that holds the 
following characteristics: 
Morphological description of stagnic 
moderately eroded luvisol (silty clayey): Landscape: 
mountainsides exposed to the N, E, SV and SE, 
slopes 4-18%; Groundwater depth: > 5 m; Surface: 
166.68 ha; Horizon sequence: At-El-Ebw-Btw: 
At horizon (0 - 8 cm): light brown (5/4 7.5 
YR) when wet and yellowish brown (6/3 7.5 YR) 
when dry, not structured, clayey texture, wet, high 
frequency of roots, medium porosity, medium 
compaction, gradual passage. 
El horizon (8-27 cm): yellowish gray brown 
(5/2 7.5 YR) when wet and yellowish gray (6/2 7.5 
YR) when dry, not structured, clayey texture, wet, 
high frequency of roots, medium porosity, medium 
compaction, gradual passage. 
Ebw horizon (27-48 cm): brown with 
ferruginous spots (4/6 7.5 YR) when wet and dark 
yellowish brown (5/7 7.5 YR) when dry, clayey 
texture, weak stagnogleyzation represented by spots, 
wet, low frequency of roots, fine porosity, fine 
compaction, gradual passage. 
Btw horizon (48-74 cm): yellowish brown 
with ferruginous spots (5/6 7.5 YR) when wet and 
dark yellow (6/4 7.5 YR) when dry, clayey texture, 
medium stagnogleyzation represented by spots, wet, 
medium prismatic structure, fine porosity, fine 
compaction. 
Physical-chemical properties: the soil holds 
physical and chemical properties specific for the class 
and pedologic type to which it belongs (table 1). 
The analysis on soil were conducted 
complying with the methodology recommended by 
ICPA (1981, 1987), for agrochemistry and pedology 
laboratories. 
The determination of the total content of 
carbon and humus in the soil was carried out using 
the wet oxidation and titrimetric dosage method 
(Walkly-Black variant, modified by Gogoaşă) and 
for determining the total organic carbon content in 
the soil we used dosage through dry combustion 
according to STAS SR ISO 10694:1998. 
 
 
Table 1. Pedoagochemical properties of stagnic 
moderately eroded luvisol (silty clay) 
Physical and chemical analysis 
Horizon El EBw Btw 
Depth (cm) 15-25 35-45 55-65 
pH 5.58 5.39 5.42 
CaCO3 %    
Humus % 4.02 3.36 1.74 
N-total 0.192 0.163 0.093 
P ppm 20.50 17.50 10.50 
K ppm 388 260 240 
Ah 8.50 13.20 13.80 
Sb 15.20 23.40 23.60 
V% 64.60 63.90 63.10 
Mobile Al % 5.50 10.90 13.50 
 Apparent density 1.35 1.25 1.36 
Granulometric analysis 
Skeleton % 2 mm    
Coarse sand 2-0.22 mm 2.40 8.30 3.70 
Fine sand 0.2-0.02 mm 46.48 30.48 26.54 
Dust 0.02-0.002 mm 18.40 14.45 7.86 
Clay 0.002 mm 32.72 46.77 61.90 
Texture LA AL A 
 
 
3. Results and Discussions 
 
 
The research on the modification of organic 
components in the soil, developed on long term 
experiments (over 40 years) at SCDA Livada, set on 
a characteristic luvisol was conducted through 
comparative interpretation of the organic carbon 
content (by wet and dry digestion) and humus content 
in the soil (fig. 1, fig. 2). 
The indicators used hold a significant 
relevance in researching the modification of organic 
components in the soil and their comparative 
interpretation insures multiple and correct 
possibilities of describing the humic substances 
regime (fig. 3). 
The comparative analytic study of organic 
carbon content (by dry digestion and wet digestion) 
reveal that in the case of the luvisol from SCDA 
Livada, the values obtained through dry digestion are 
higher than the ones obtained through wet digestion, 
meaning that oxidation in O2 flow is more effective 
than the one caused by the Cr2O7 effect in this action. 
The obtained values are comparable because the 
organic carbon content by dry digestion, in 
comparison with the one obtained by wet digestion is 
mathematically described through a linear regression, 
y = a + bx type.  
According to this equation, the differences in 
addition (+∆C) of the oranic carbon by dry digestion 
are higher by 0.503% carbon for each 0.63% carbon 
obtained by wet digestion. 
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Figure 1. The incidence of C -organic content (by dry digestion) to the content of C - organic (by wet digestion) in luvisol 
from S.C.D.A. Livada 
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Figure 2. Dependence of humus content to C - organic content (by dry digestion) in luvisol from Livada 
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Figure 3. Dependence of humus content to C-organic content (by dry digestion) in luvisol from Livada 
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Considering the regularities previously 
signaled, based on the regression of the humus 
content towards the organic carbon content 
(determined through dry digestion) it can be stated 
that for this soil, the humus values (obtained through 
wet digestion) are higher (+∆H) by 1.38% than the 
organic carbon content determined through dry 
digestion. The precision of the interpretation is also 
sustained by the significant relationship that is 
maintained between the values of humus content 
towards those of organic carbon determined through 
wet digestion (for the 1.7241 multiplication 
coefficient of organic carbon for determining the 
humus content, the error that occurs in computing is 
minimum and neglectable, of 0.018%). 
It is resulting, according to the above 
mantioned statements that for studying the humic and 
organic carbon balance for the luvisol at SCDA 
Livada, acid and unsaturated, having reduced initial 
indicators for humus (2.15%) and organic carbon 
(1.24%), the two methods suitable for analyzing the 
organic carbon content can be used at the same time 
and they allow a correct characterization of the 
organic components in the soil regime. 
 
4. Conclusions 
 
The research conducted through 
simultaneous application of both methods and a 
parallel interpretation of the results exhibit a full 
applicability of these methods in order to control, 
monitor and research the modification of organic 
components in soils. 
In the albic luvisol from Livada exists a high 
confidence and dependence levels between the values 
of the organic carbon content determined through dry 
digestion towards the content of the same indicator 
determined through wet digestion, having higher 
values of the first indicator which on average is 
higher by 0.503% carbon for each value of 0.63% 
carbon, determined through wet digestion. Therefore 
it results an obvious and very significant dependency 
between humus content and organic carbon indicators 
(regardless the digestion method). 
 
 
 
 
 
 
 
 
 
 
 
The determination methods for organic 
carbon, through dry digestion and wet digestion have 
a great compatibility and utility in the study of 
fertility evolution for the albic luvisol from Livada, 
which needs to be studied also from the point of view 
of the amendment influence (because it is a soil with 
an acid physiological reaction) and from the point of 
view of the differentiated fertilization. 
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